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(54) PROJECTION TYPE DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To attain proper gamma correction at a 
low cost with high accuracy at all times 
independently of a form of an input video signal. 
CONSTITUTION: A gamma correction circuit 2071 
applying gamma correction to an input video signal to 
three liquid crystal light bulbs 925R, 925G, 925B of 
the projection display device applies digital gamma 
correction to the signal according to digital gamma 
correction conversion values based on a transmission 
rate applied voltage characteristic of the liquid 
crystal display light bulbs expanded in a flush memory 
2063. The video signal after the correction is 
converted into an analog signal and an amplifier 
analog gamma correction circuit 2082 conducts 
analog correction by linear approximation to a part 
whose transmission rate is three gradation from a 
zero level (black level). Thus, the inexpensive gamma 
correction circuit is realized. A different digital 
gamma correction conversion table is stored in the 
flush memory 2063 depending on the system of the input video signal and proper gamma 
correction is realized independently of the video signal system. 
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<7>t£(C, fitftl^UXA9 1 0 c<fc + IH0*SG>:/y 
XA9 l 0 at^±flHIPJ(c«««fW-c\fcttlB4:a:-Sct5 

#»©:7uxa 

[0 0 3 8] C©<t5(cBUd<Dli-T»6n*^UXA 
^-7h9 1 OfCfcOTfl flI^1+ItLt, ft* 
£H«£ffiB^*)1*B9 1 0 e, 9 10 f CDf&fC* 
«fCfccn(C¥fffcttB^*>t*H 9 1 0 g. 9 1 0 i # 

?g^^n^>o $e>fc(i, ctts©teBdtoi*fflifcBstr 
3fiE£tt>tra9 1 o j #±wmizmaizti&. U7t# 

[0 0 3 9] C <2 5 (CHA U ^^bi±^*^ijC0 X 'J 

XA3.-y h9 1 oft yjXA9i oc <D±mzmi& 
zftT^z>w&?z>nm.'&*>^m9 1 o t 9 i o 
j sfijfflur. #0 ct ? \z%^ \s >xzl- y h 9 omit 

[0 0 4 0] -t/Zt>?>+ *«Tfi. ^'JXAB6«9 1 
C<D@£ffi9 1 1 <D3tmiZ[*. ±E(D^UXA9 1 

o c<z>±«s<de9 i o j #T««*y&tf3R3<0Hft.=: 

«22=ftJBOflx«-(t3l 9 1 1 ajWBfilc£nTO<5, CCD 
*OiEM9 1 1 bfcfcfUT. XUXA9 1 0 c <D±i%m 
9 1 0 k3&f»!»H*Sn*. *fl!)ll*r*— »©(l!IBl9 

iic. 9 1 1 d iz* -tn-en^u xa 9ioc offig 

nWI9 10j, 9 1 0 f Uo(**C<fc(Cj;y* 
^UXAZL--/h9 1 0©+'t^iEM(CffiB*«)*tl'5 
<DT, ^UXAiL-^h9i Of*IEW£ffiB(cftttft& 

[0 0 41] ifcflfl-Cfi. ^UXAlg«9 1 1 
<7)HS*ai;rcJ;y, 'Sy K*R9 0 3<0fiE»9 2(CBJe$ 
tU COlIfcy'JXAaz y h 9 1 O^tRW-ftfetlfe 

[0 0 4 2] Ofc* hP-^«|CE)l«jt«H«> *(C. *0| 
©^'JXAazyh9 1 0fC*5l\TI*. 7>f h/^?9 

;b^9i 2«RAyftrtTfe<c4:a*ff*bt\ 0 ra=t> 
*k El 2 4 lc**-«fc 5 X'JXAzl-^ K9 1 0<7)# 
&Mm%-m<D\$fim 9 1 ORfe, ^^^^-r;u^9 1 2 

*«y M-(tTfe<, &^-f brt)V7$ 2 5 R, G, B£ 
««Ofc*fe0ffHI5fc5KfdU XUXA3.-u/h9 1 Ort 

a©***, R**®-es»n±-r(c*o**iiaoT. xu 

XA^L- h 9 1 0 £tt***li#l,Tt*£}ftB^'f h/^U 

xofljfcsj*. 01* « % «fe<osai*K*«»jsftrai*a 

igLT^feO^-f hA;UX9 2 5 R (7)11^ b C C (C A 



BttSW* XUXAZL-^h9 1 Ort^aiS-ar-TfC, 

fe<o^*r ha^X9 2 5 R©ffl!](cES4*nTU*3£:<fc 

5(C. XUXAJL-y h9 l 0(cd3(t*jRfe»H*mfl!) 
A#«9 1 0 R(C, ^^X^^;U^9 1 2*SAyft(t 

r, »fe3t*«f*M«^6?sa^^ h/\';uX9 2 5 Rfc 

[00 4 3] £33* ±U<D7 *f 9 1 2 (CjD^T, * 

-f^*»yft(tT*«fct^ 

[0 0 4 4] (mMO-~y M ^ZLH^ h 7(i v 0 2 

(c^-Tctpfc, fiJRK©i>-^K^r-^7 0 1 (Dftmz 

fttt/^x^fflfc-aBn-scttKitLT*-©. ->-;u 

7 0 2 (DwrtlZl*. 3t*5fiXn '^9 
IHM*(0S«5 5-9 3 1 39f«Bina*lR|[C»UT4 5 

h^^-^(ca:y«t^ *«-CI4. CCD^7 0 3 

B7 0 3©«fcS£taaii-TSEa»#7 0 2 *JErtU c 

[0 0 4 5] <mM=L-y K7<7)v-;UK<r-^7 0 1 

J:b^<T— ^WfC^CA. CCD^r-X7 0 1 ©JSBfflMfi, tl 
tt*©H^fal^(cJ;^>T, □ T-<r-x 4 a fc 

T(4v 7^/\ e -^r-X3^<fctA*P7-^r-X4^ v KiJtt 
©*txv-;PK<r-^7 0 1 (Cg£UT£>3CD-C\ 

<tS:^)TC\^ 0 

[0 0 4 6] ccTs WKU^ybllt. ^grtlciBS 
StiTt^tt^ttS^Jt^Ts BB39J**l\. com® 

=L-y h 7 t#t(cKBrt<cfct\ra«c!)**t\ffla(*, 
-^y k«9 o aomafcHteufc^y XAn-y h9 1 

06<fctfftSI/>Xazyh6Tt«, *;^ra4v 0 2 

©'^Wflca^iBBftjawfcR^-rsctfcAy, 

fi'D**, KBOM^lpKO^fcffiE-rSctSfcmfiUT 
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i0 ticB tf. ft «Sg (0 «* IrI *3 * t^W fil © + /LWC (ft 

mux, H2 5fcs-r«fc5*csB*«*<±rciPit^iB» 
•tzo-e* m&uz®*:temmtitfftm lt, 

(4, »BI4-£<0*$iW». ;fc*lcfflft$C££<arF-f 

[0 0 4 7] S&(c, «S^--y h7fi8e*(cfet\T 
(4, *OlSffi*-6t\l4±®0«*»S>r-X2©«(cH 
^UTC\^0*Tft«o U^U ifctWTtt* H2 (b) 

0 4(Cd:oT, ttK<r-*2<7)<ll!JfcB£UTl^. #0]J 
TI4, P7-^4(Dil4 dfcB^UTV-S. CCD 

[0 0 4 8] — 2u h7T(4v CC^ 

<t(c«tU. y-fX5B^5BT*«U-KI»*priEa:l»Ufi 
<u ^:*^(Ccfcuy-fX<^)5B**»*iJ■r«cfc5^cl✓Tt^ 

3o £t\ AC^VUy h3 6fccfctf±«K*-f 3/^3 
7(4, *5S3.-y h7©S/-;UK^r-X7 0 1 

[0 0 4 9] KBKBfCfl^Jftfrtfc^ 

2 7©i»BJfoMKi-rs-f >^-py^^7f 7 1 0* 

«sBzl- y h 7 £>;>-^ K^-X 7 0 1 (DwlMWlz-i* 
S*l(cflxy«-(tT«S. *-£:*> H 2 (c^T ct 5 fc, «r 
>^-Py^yf 7 1 0(4, v-;uK<r->^seaiaj 

#7 0 2 0KBfi«(c«^(ci«tifcffl#(cftft(t6nT 
OS. C©^7f7 1 O<01ME»#7 1 1 (4T^(C^] 
OTfcy, CCft 7G)±ffij&>SHSfClItK* 

f^»see2 7 1 fcj: oT^(c±^(cjf u±(f e>nrc\ 

£>„ d©tt»T(4, ^>^-Dy^^yf 7 1 0(4* 
>*\miZ$>%> 0 CttfCfctLT. £&^2 7£^L£tt®! 
"C(4, 7-f^7 1 OOSb^aJ^^T^fC^iftUTv X 
-f y^(4*^tt(B(cWy«t>-6. C(7)^^(c, fi£5fc(c;fc 
o-cii*«3.= y h 7^6i«nfeffiit(c»t>fc^>r 

7 1 0€^n--> hOi>-;UK<r-^7 0 1 ©<M(C 



[0 0 5 0] $e>(C(4. fflOgaia- -/ h 7(CfcC\T 
(4, KB«HB!J(cB16EBSnTt\-6^>3frL-u/ K80D 
B*B»T»*A5X hBBai»7 2 0*. 5>^a- 
y h8 <tl5)— OflMfcEBLTfcy. CC^e>^>^ZL- 
y h 8 £T<D 'J - K»*ffirtJB< ^*«fc 5 fc UT&3 0 

[0 0 5 1 ] c©<fc5(c. *«fc*50T(4', fKB^L- y 

k 7^63i«aasnr*wtt»#(c5j««^fltt8B*« 

^j^< i/T&i>o"Cv aejR(cj±<T. y-rx^^< 

[0 0 5 2] («*5©EB) Hi K Hi 2*5<ttfHl 

2£ckCX»jaXfi1 3©EB(COC^TKW-r-5. sr. 
ftJfcPSffil 314, HI 6fC3Sr«fc3(C* 7yA-^r-7 
3 ©±11 3 a©T$Jftg(afcl\TCft<hWT(CEg£ 

-*3©(H(CH£SftTU<&. COSgl 3(4. 3fc*3R 
y ^ 9 t«fcSS^ ^ h 8 <D±M*mo m 

tt*l/TO«, ^UXAzL~^h9 1 0<DHJ:gIi 

#(4iEJBfc«j y ^^n/t JBtt tsoti^, c<omm i 

3©^g;£flJ©a8a5(c(4, &gJ:®©;fc$J©aS(cE£iJ£ 
tlTt^aff^-f yf L »2 6 afctt/Sr^lfeSafEMS 

[0 0 5 3] HI 3^6#*-&cfc5(c, -f>^7i-^ 
Xfil 1 (4P7-<r~^4(DlEll4 a«fcU fcflMWcBSl* 

ttBfefcoT¥fT(cEB£ttTuSo tf^Jtgffi 

1 2(4, Z.<D<<>*7 3L-7»mfa\ 1 (DSllflJ^&SB 
±T^TlRlfCtHTiu^^&T, gg^ffl"J(D{ftiJM(C^?T(CE 
B£ftTU£o cn6©2ftOS«l K 1 2(4, UT 
--2r-^4©lSS4 a(c@^L/«:»«H£&*l 1 1 (C 
«t-3T3d»Snn\«. SfiPtMl 1 1©± 

«8(ctt/>-;up«i i 2a*ttft(t6ftT»y, cos/- 
;uksi i 2(D±«(ij(4, eyst-atei 2<d±«sti 

2, v-;UK«l 1 2J3J:tX»SH^*Al l 1 (Ccfco 

i^oT, cne>©rei(cEg$nTc\^mm^. m 

[0 0 5 4] dCT, #aS«HO*ft««a(4«©ct5 
(CfcoTU*. ^>^7x-7ifi1 1 CDS®(C 

(4, bf^**^l 2CDffi'J^©zi^^^ 1 1 3/ffiEBSn 
Tt^-5o 2©T«dJ(7)*®(C(4. CCOiI^ 

i 3 fcaua*fla*nrtEa:a*f ^ 1 i 4«g 
£nro3o fsj«6(c. e^*sffii 2©±^wj<d^®(c 
(4»j»sfii 3(D«j<t©3*f* i 1 s^Eisnt^ 

-So *JWS=K1 3(D^cI(C(4s C^zi^^^l 1 5(C^ 

ua*jftttnrtiaa*^^i i 6^Eg^nro-5o u 

ItftoXs Hi 3(c^-TJ:^(c, «-X|Si K 12, l 
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[0 0 5 5] Z<D£otZ. *«-Cfi, ««fiH4)ttffi0f 
U-K»H€5lfr®'rci:«:<JBfi!l*tiTtx-5. \s1tifi 

[0 0 5 6] £6(C, ##J-Cf4. SI 1 0>&#J&>*<fc3 

or, ^^-*2(offl!k -r>a:*>^ft*(ii!j(cHSUT» 
*. co-fcifcftCDaWHi. </>fX*£jMgcy«o« 

[0 0 5 7] (^y K«©«#<D8Ij§) 0 4, 16^± 
<t l^T»IHUT^y H«9 0 Z<DBVi*:WM+&. 
Kfi9 0 3(4. SBO*SST|p|(ciPi(tTSiaa:**Tffitf 

§si9 2^&**:ftfc«j«s*iTo-5. fii9 i 
(4. msiZTsk-r^viz, mmizwtmizm&vjQ i a*? 

*fc»<0ffiJB©IMP9 1 bsMSfiSSttTUS. c 
OSltK9 1 (C(4. yjXAzL-^ hB*fai;©tai;?L 
9 1 c#»jS2ftTU4<bttfC. SSl/>Xazyh6 
©S«ffl'J^B^r^^to(D*aL;?L9 1 dJOTBfSStlTt* 
<5„ B4 0>&4Mn<5«fc5fC* HUiil9 1 <DffimiX(D&W 

Ifll©a®lC(iyiJ XAazy h 9 1 0@££n&o 
[0 0 5 8] CCDcfc Mtt<Z>ffiOSIK9 1 

ffiB^bl+lxfcttlBT. ^UXAzL--/h9 1 0 33 

[0 0 5 9] ^\yKfi9 0 3<DJgH9 2 GQS®fC(4. * 

a^7>i 5#ftf*(*enTt\-s. coheir 2(ct4. 

[00 6 0] CICT. 02 (b) *5«fctfH4 (a) ^6 
#*>5<fc5fC. "\-/ KtS9 0 3C2SSII9 1 ©±3B*5J; 

z/Tmz&. -e-n-rn* 7 !yA-<r-^ 3 is«fc^p 7- 

^-X 4 's<0«tft(tffl 9 1e, 91 f ^JBrit^tlTt^ 

-^r-X 3 33efc 7-<r-;* 4 <Dffl'J(c@;££n<5 0 
[0 0 61] ZKD&oiZ. *^J^C^5t^T^i, iW»ufc<fc 
2>(e. 7v//t— Jr-^3*5<fctfP7— Jr-^4(4. -tCD 

««fflj<Dffl^«5BSzL - y h 7 (cH3tsn. Sfr^gfflfjrosfs 

fl^'sy Kfi9 0 3 fclH^£;ftT(^<5o c<DJ:?(c, mi 
A-^-^33ocfc^a7-<r-X4(D-tttt, Mtt#ft 



[0 0 6 2] (ft&ttMf) ftfC. 0 7, 0 8. 0 9*5 J: 

[0063] *m<D%imi iz$$itz>m*itote)%tflmQn 

SB1 OJSS4 a(C^L/ziim?L2 8^iloT^gP^ 

t>^SifflqS^I^7> 1 5 iz^-DX^\^n^m.wt. it 
¥\s>X=l—v S9<DrtaS£ii^LT. KB©fi«ffi(c 

MtfHcJiT. 3t*l/>Xary|s9$liaUt, Ifi$l(C 

[0 0 6 4] JM<Z>ffi»Mn 1 2 0(4. pt^U>XZL-^ 
h 9^63ta8^>^n-y t-8<D6fj®$J;!»S>. fOT^ 
0/\OV>#& 0 4(CJBfiS4tlTt\*iia?L8 0 4 a, 

i3«tac-f >-}—/\0is>if8 o 3{c^fS$nri\£iim 

[0 0 6 5] CttfCfctUT. 8'J<Z)£ft3fc 1 1 3 0(4, jfc 
¥l/>X3.-y h9*^UT. «S^=s/h7<DttfCft 

yft(tr»*iftti»3i77>i 7ic<fc-pT»3istiT, 

TftSS«l3^6SN«l77>i 6(c<£oT^I£nT^3Hc 

[o o 6 6] m 9(zit. «»zL-y h 7©rt«$iiia-r 

5£ft3lt1 1 3 O©3KiiJ|^0ti(»wa:3iEn**LT* 
£ 0 c<DBfc*-r*fc5(c* ^msfti i 3 0(4. qs^!^7 

— h9(C33(t^#^^f hA;U^9 2 5 R, G. BOA 

cfc tfai*H»©*ffli f c» o t±^ rcRSc ^ ±(f e 
±5^r K#-f k 9 o i izmitizmmizmoT. c©± 

M<t7^A°-<r-^(D±S3 aOKfflflOHIfCAy d*. 

-f K9 0 1 fcBB(tfcam?L*iioT, ^I-^W7t^^ 
T«*^f >^U^-U>X9 2 K 9 2 2/flEKSn 
Tt^3t^L/>X^.-y h9©ffl#*ISTLT. T5>f 

h^v K9 o 2icBBfi'fcaft?L3^e>*©Tfl!Jfc:igyia 

[0 0 6 7] COJ:p(C, ^JT(4. ffiKiC0^m^7> 
1 7$:BB§LT, M«tt(C«ata-y h7©rt«WC»» 

[0 0 6 8] 0 7(C(4, *5B^>yzL-^ h8^iliSU 

ctDUfc^-r <£?(c, ^m>)Si 1 2 0(4, ±^^r h^r-r 
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K 9 0 1 t7A-^r-X±i3 a <Dttm<DmiZ%}?X%L 
tlX. «5S^>^ziy h8©ffiW«J©«Jfl|B±ffl(CM 
£o CC^e>*^^>yzL-^ h8 4>«-ttritffift<DSH 

(c^orjanr, »5«kd»»77>i 6fc£i]£ 0 fa 

^Mj^I 1 2 0(4, i»tf& 0 4© 

8 0 3©rttt0£Kfc»oT3ft*l&. $£>(c(4, UZ7U 
^*8 0 6©«Bpfc»-pT3lEtl«. 
[0 0 6 93 CGD£?fe, *«rctt, 3fc»fc»-3T#SL 
^ y h 8 (DwitmMft Z'fkZmizfa itx&m 1 

1 2 0OTBdtStlT* ^>:/8 0 5, U7l/^#806 

[0 0 7 0] &fc, B9. 1 0j&>S#jG*-3cfc 

?(C, 7y/t-^-*(0±B3 a©«fct>* i§m?L 2 4 

5 Oilm?L 2 8(CWUW-(tfc7-f^ 2 9(CBE*U^ 

AciS^fcfi, »:£>J;5(c, ±m<Dmmi2 4^e>fl*SU&* 
^A$n-5o SI 0(CSSf<fc5(C, T«J<7>»fl*L 2 8 a* 

4#e>*n*w*WA*tu ±mi 1 4 o-cssf 

Slt^SE^fS. C(7)^m^1 1 4 0li»»?L2 4^6» 

2&(4T«J<Dii9i?L 2 8 (cgf£g; y jWe*TO&lxlE?IM: 
L^ctp^&^mi^l 110, 1120. 11 3 Otis 

x *au#*iiffl itant, e^s^wrc 
[0 0 7 1] czct\ Tffi©«ftfL2 s^aEsyiec 

±«J<£iim?L2 4 a> bOttmO^A^SSSWfcR? C t 
#T*£J;?fC, RSa^7>1 5<Dmmizlt* itih«1 

1 5 o*«tyw-(tr*-So c<oi*ihfii 1 sou, mn 

?L2 4(c«/Sf Sffi#(cf*iISiPjM«i\TO-&#, 
JSB(4* T7-f h^f-f K 9 0 2, K«C!>!Efi9 2 CD 

•wfcMsnroSo ae^Tv si orcssf <fc5>Mf 
j&aiti*. f&*>5* ±m<Dmm?i 2 

[0 0 7 2] COJ;e>|c, *«Ttt. %a?L2 4*K(* 

5zt#v£*o %i±m^ 1 5 0*fty«-ftr* 
C0cfc5fcBB*yttlBfc*3t\T\ qsm^z > 
1 5^6Btnfcii«?L2 4^60>Wl©»A*»*fi< 

[0 0 7 33 (^-f h/^;u^©ttBa»«M«) *fc, b 
4, H5*#B8UT, *«©aS7-f hA^79 2 5 
R, G v B©ttKa»a«fcot\TBlMf -5. Ctl6 3 



f «. 

[0 0 7 43 h/t;U^9 2 5 R**ft«-(t6tl?t^-f 
brt)[,y7ny$\ 2 0 0f4, 'SyK«9 0 3(D/SB9 
2<B±ffifCB£**lTl*£. C07-f M;WP7^ 
1 2 0 0(4, C©fiK9 2(C»W-(t6tl-6THa«1 2 

1 0£WLTt\£ o C<DTPg«1 2 1 0(C(4, 

^^?li 2ik 121 2jWBfiH3ttTfey, cne 
i*jfej»*ipi(c»t\j|g«taoTi3y, cne>^^UT, 

H^toDl 2 13, 12 1 4 (C<fcoT^^ Kfi<Z>tiEK9 
2(C@£<*tlT(,\3 0 

[0 0 7 53 COTBSfil 2 1 0<D±®(C(4, ft3&(C 

tlTO*. CKD^-^XIB^KI 2 2 0(4, SHill 

2 2 1 £, ceDTSB^STkT^BiaiEfflijjcEtX-SKH 

1 2 2 2 <t, mmm 1221 0±tt*&jjc*FfcjfcflrF» 
«j(cistx-5±H 1223 *«x.tus. mmi 2 2 2 <D 

+ *CMCl4^7f*l 2 2 4**JBJ5t*n. Cin^TWS6«1 2 

-*^BIftfil 2 2 0(4C<D^1 2 2 4 
+ 'D<hUT^fcS5[H]pTfigT^^o JlEKl 2 2 2(4, — 
fchDHJ&talil 2 2 5(C±oTTIBHSl 2 1 OOfflUfC 
B3£*ftTU*. — -?*--h?M\ 2 2 0CD±^l 

2 2 3(4, H^feL;i 2 2 6 (Ccfct?T, ^UXA^-^ 
h91 0©±ffltB5*A-9l 0afcIl;££nT^ 

c<7)*3il;i 2 2 6co*ai;?Li 2 2 7(4*ai;i 226 
cfcyfc**&-*&fc»££ttTfcy, ufcAf^r. *aD 

1 2 2 6£*f#>*Uf, ^^--^Xifg^Sl 2 2 OCD&g 

^fc, C(D_hil1 2 2 3<D&«3WfC(4/ «>^1 2 

2 8#}g]«4ttTO£. yiJXA^zyhAA-9 1 0 
aCD«J(c(4, C0/7f1 2 2 SfcWUT^flDHPB-e 
»^f *ttB(ct>/y^9 1 0 b^JEfiHSnrt^. 77 

^r-^^tei 2 2 o*»yw-(t>t«fflfca3t\Tf4, cn 
uji*prflgtt*L/ia*sii 2 2 9/K?Ejasn*. 

U1 2 2 6S|*fll^(C|B»«:««T. CCD* La** 1 
2 2 9fcK5>f A-if(03«3Jt^L,iiArTlll«f -St, 
^^-^XiS^Sl 2 2 0(4, yiJXAH--/ h9 1 0 
(CfcfUT, ^Tft'l 2 2 4*4''ttLTS»lsiy(Cji0f 
*tttfc. ^ffi^fpl (AMfcfrfiQ (Cft«Wf 
[0 0 7 63 c<7)^o(c^5S^iRi(c?aoTmr^(cf$ij!)pr 
t6?S7^-^X^1 2 2 OOSBlBl 2 2 1 (C(4, Ctl 
t¥f7<i:ttlS-CSilH»«l 2 3 0j{*S;J#S*iTO«. 

itSl 2 2 1 0±T(c(4^ffli^S=E3:J#a3 
^fife^n, Cltl6<0IB(cSi»Biai51 2 3 0j£fl**tl 
TtN^o COiliSSl 2 3 0<DT*miZT<< ^-f ^ > 
htfta 12 3 1 *iM^T7*-*X«l 2 2 O^T^WJ 
(CSJ*Stl, ±^ffl'J(4, 7*-A^fil 2 2 0(Cftyf+ 
(tfc^-*f077^>>hilfei;i 2 3 2, 1 2 3 
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3(C<fc-3TT*(C»StlTOS. U^oT, CO— ** 
OBSfei;i 2 3 2. 1 2 3 3 0*ai;iM»*£B«-r« 
C(h(CcfcU, SnntHfil 2 3 0$7^-^«1 2 2 

0 fc*t L T*§*t 4*1 (C±T iz&m * Ci^t?**. 
[0 0 7 7] COSfigESffi 1 2 3 0 (CI4. CtX<t^fT 

^tt^T7K¥ 1 2 4 0*f3«*SftTO*. CO* 
filil 2 4 014, fc&0-;£0{H'JfC7^-f 

gtftoi 2 4 i tw^n, fcfiomi* i $^77-f>> 

hlEB*aL;i 2 4 2 (Cj^TttSttTO*. 

y , 7K¥issffi 1240 zmmmmm i 2 3 0 iztt ux 

1 2 4 0O+*ffl#fC, >$H^*f h/<;U:/9 2 5 R*ft 

Hif^tifc^^ h/t;u^3.-^/ hi 25 o*i£snr 

[0 0 7 8] C©«fiR©5^ h/^U^Py^l 2 00 
14, Ctt*^s/ K«KB9 2[CBJ£Lfc»fc«\ 
«1 2 1 0*ftB*-|RKc»oT«r»(cBIB-r-5t*fc, 
;?*-;b*tS 1 2 2 0£^tKi 2 2 4£4 3 'k<hUT^$l 
Olsiy fCiSlsl-r-5CtfCj:y. 7>f h/^9 2 5 RO 

fT^ci^-c^*. mmm&mi 2 so. 
fttti 2 4 0^±T, &=6«c»»*tt*ct(cj:y, 5 

[0 0 7 9] CCT, *0JO^ hrtZfJ^avZ 1 2 

oo(c^5t\Tfiv 3&ots, -ra*>s, 7*-*jxi3b 

1 220, SBngfi 1 2 3 0 cfetJC/kTiaStfi i 2 
4 0(4, &6(Di«+*eMJ\ ±»0 + *ffl#0£1t3tt 

p/TOttST, u*ttOP»«H£tf*ai 2 6 0fCct^T 
Bffi*tlTO*. ^3feO<fc5fC, cne>o3*fco;&£, 

ofi^-rnTL/Ssfe-tti^As^ ;£#ra4, coct 

»»J»1 2 7 O^MLU^o CO«»SJBl 2 7 
0(c(4, 3ttO«<OttB^t>-a:*f»4Do>t»(C. fg^SJ 

[0 0 8 0] (KSHBffi7^hO*S) SI 4, 15 

fc(4, -£ft-?ti, *iBSffl7-y h3 1 R, 3 1 

cne>oaswo77 h(iH— »tt-c*y. -e 

(C^UTBttWra. C^)77h3 1 U4, SK07P> 



3 11 CO±Ha5^6Bl*littlBrcEtf-5i>^^ h 3 1 
2*Wl/Tl**. ->t7K3 1 2 1*. P7-^-X4fC 

asfea^snn^^v/ h7^^«3 i 3(c<toT 

[00 8 1] 7P>h<r-*5©T»Jfr&«i:frfCBaiU 
TC^7y h^/\°-7K^>3 2 L Og®ffiiJ(Cl4, 
«©7yh7hy/t3 1 4#— <*»fifc£ttTl*£. CO 
7 7hXh7A°-3l 4fcfi±e©S/-ir7h3 1 2#K 
«L,TU*JGIffi3 1 5jOTBfiE3*lTl\£. 7 
7h^h7A 4 lffe3 1 6(CJ:oT, ^(C, 77hXh> 
A'3 1 4(iKBm*«(ciq|(tTif *nTt^, 
T, C(07 7 hXh7A°3 1 4 0hMHG>tK*>3 2 L 14 
3?fC7 □ > h<r-X 5 7> SM^fCSeiB UfcttJ§ie##£ 
ntl^^o COttfi§fCfcl\Tf4, 77h^hy/t3 1 4 
OSiIS5 3 1 5©«HI©-a»flfyt7h3 1 2^ 
BBfCWEOffiaTSfcoTO*. COSilg&Ort^M 

(c/4, >^7h04f£*aD3 i 7(cKteprttaii*ai;3 i 

8^fiSc$nxt^o 

[0 0 8 2] CO«J«(DS*SBSiffl7u/ h 3 1 L 14, tf 
♦313 1 6fcJ:or±TOf$i!i^±$tirt\-5o L7>£ 
[C, tK^>3 2 LStffa^fCfitUTif uiatt, ^07 

7 h^A3 1 4tfi~>-V7t*3 1 2^6^tl-5, CO 
7 7 M 1 LI47 7 h7yy^ffi3 1 3(c;ft-p 

T±Tfciftfc»»nr#B£j&£. LfcSfoT, Si1$ 
«^CJ*S-Llf-C\ ^OtK^>3 2L, R*#14-tf, 

77h3i l, 3 1 RfiaafZcfcygfT-r-so-r, 
h*»f3e©fis/£(t3iemrc:i«fT**. co^(4, 

3 2 L, R*HH£tf, h(4-^0|ig(C@^$n-5o 
[0 0 8 3] CO^/4. 7 5/KS*«J6lHl*-t4--5i:, * 
©vt7 h 3 1 2*f, ^ hy/13 1 40(|]Otai;3 1 8 
fC»oT±TfC»/h»«|-#*«. Lfc39foT. tK*>3 2 
L, R*lfUT***(CBaH^fc7y h 3 1 L, ROS 
4*. 77 ha»*laJfiSlt-5ci:(c<ty, ttnfi-T^ 
C<fc#T*£. COJ:p(CUT, *«-ctt. Sg10H(l 
*«©»E*ai**lll*at»f^fCj:y. L**fiRB-Cff 

[0 0 8 4] (/\>K;UflXtt(*«») SI 7^#,^U 
Ts a>K;U3 8<7)WW-(t«|®*Blwr*« AVK;U3 

8 14, SKI OflJ®(c»«4nfcA>K^iRI*ffllHieB3 
e fCiK*A£ttT03o /\>K;U3 8f4^0— ^OT^SU 

#3 8a, 3 8 b«*ioturssiauT, «tic?i#au 

^tt^fCT^-So *WTtt, /\>K;UOlHlgfi3 8 1 O 
»S(tffl»^ 7 7/\°-<r-xOfflJii3 b P7-^r 

-x«i4 b^ifi^fett^ctfCcty^^n^^p 

(C«:t3rt^ 8 A>K;KDT«»#3 8a. 3 8 

bO^®(Cf4. <l^rc^ttU7h^£ii®3 8 StfJBfltStl 
TO^o C05?tBM3 8 3fCctoT. A>K;U3 8f4B 
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1 7 (a) ©*»TjSr«JAtt«4:. SfltfrcaVTSIffi 
[0 0 8 5] (^25 f**WOlS5Si«^KH 

^2 0 1 K S V H Fm^<DAJ]i%T2 0 12, 3 > 
ea-^ffi^]R, G ( Bff^A^^2 0 1 3^6<DtT 
T^ff ^(i, -^n-etlA D U >A-^ 2 0 15, 2 01 
6, 20 1 7*^bTADtt«Sn-5. fcf^tA*!^?- 
201 K 2 0 1 2^e>^A^ltr^fW^li, ADS* 
^(CT : ^;U5 =r =i-y2 0 2 1 ^Utfa-^nt 

vRAM^>hp-72 o 3 1 tfmmznT^&mmy 

□ 2 0 3 0(CttJg^n^ o 

[0 0 8 6] fy^Jbf^-y2 0 2 1 tf^j-ff^- 

^VRAM3>hD-72 0 3 0 (Cffi^-T^o' £ 

^^□ziVhP-^2 0 6 OGHHfCiB^r*. 
[0 0 8 7] R v G, B^t'^A^m-^fiADS&ig 
(CVR AM3>hP-72 0 3 1 (zmm2ftZ> 0 

mmm^Ati^2 o i s^e^is^ft^v, 7 jc^ 
f5]^ft H itmmmm&mmss 2 0 4 o(cm$a$n^> 0 

W^1t«H* A*J$rf- 2 0 5 0^e>7KUzL-A2 0 5 U 
^UTA^^n, 7^2 0 5 2^1/1, bT 
4R, 1 4 UCflWeStl*. 
[0 0 8 8] 2 0 6 0f*±«©*J»$P]-5-7-f ^P3> 

ny^ 2 0 3 0 fc»£S nr (^-5 pet- K2 0 3 2 <fc 
(cS^v A^bf^ff^avtfzL-^A^m^-C^ 
*M5j0>*«»J-r£. fy^f3-^2 0 2 1 

^S«*S£n**iJ»Jff^-2 0 2 1 SfcS^AJifcf^t 
W^JEJB^JJiW'i'So £6fCv VRAM3>hP-7 

2 0 3 1 (C<££ VRAM2062 ^(D^&ZhMUZ'f! 
V 9 £6>fCte, S-JSS^-f KA;U^9 2 5 R, G, BCD 

[0 0 8 9] VRAM 2 0 6 2ft VRAM=I>KQ- 

[0 0 9 0] *J»^Dy^2 0 7 0(C»t6StlTt>** 
>^tf!Ela]tt2 0 7 1 \t, 7-f^Pa>hP-72 0 6 
0^6>/U-<^7i-72 0 3 3£/hLTf*;!&£tt3 
A^ ti^*m^<DWim{ZlZCT. 777ya/t'J 2 0 

2 0 6 3 lzi*7is#)\,fi>^&&T-*ffm^mmmiz 
EttSttTO-S. 

[0 0 9 1] y^;U*>^aiE*©R; G, B0#fe 
©BMMWHf*. «-«a^-< KAJU79 2 5 R. 9 2 5 



G, 9 2 5 B(DigiSlHlS&2 0 8 0 R, G. B fC^n-ftl 
fftjg^tl^o S-SBiSlDS&fcfcOTf*. ?>^Uttt|tft^ 
^DA3>A-2 0 8 1 &frUT71-ntfmmzm&2 
*U *iOI * Tl-U#1i>^WEm»Z 0 8 2 fCfct\T* 

(Z. jESIlWE*eiHlJ»2 0 8 3(Cifcl\T* 7:M3^I*« 

ff^^s^Sigiti^flEfcaganT. LCDigift^^§ 

8 4 fCA*l £*XT\ 6«<DLCD«»TO#£dt3tu 
Ay 7 7 2 0 8 5 *fl*LT&5Sa^-f hA;U 7<Z)»SIH 

[0 0 9 21 ttfeS R AM 2 0 6 4 (iffJ!tffl<0> t U * 
«"C*IK E E PROM 2 0 6 5li3.-tf— ^JBSUfc 

[0 0 9 3] (588 5 -f hA;U7CDfgi*^;±) *«y(C*J 
Ay77 (F I FO) 2064 R. 2064 B^T 

0282 0 8 OR, 2 0 8 0 BfC£iJ2)£n£o C*llC*fU 
(Fl LO) 2 0 6 4G(t B?£(C§£&3;tt£: limit 

*^6HK(ctt*x£snrK»»j»iai»2 o 8 o Gictfcs*) 

[0 0 9 4] CCT, *WTttfflLTC^?Sa^-f hA 
;l/79 2 5 R. 9 2 5 G, 9 2 5 B *gi££ Ufc ^ 
hU^XS»^A*;UT»y, m»L/fc»IBBB6 2- 1 
4 5 2 1 &3 t\(iBl 62-2541 24 

[0 0 9 5] 026 (CI** h A;U7 9 2 5 R s 

G, BTO1 ffllR7^>#©li**1t«0**a**SU 
T£>£o C^BfcS'f.fcpfe* l8*7lx-A»SCM*7 

-f-;i/Ko«w»wafcj3(t« 1 mm^^>i^<Dmn<Do 

Rv BfCOUTte* 7-fVA^77 2 0 6 4 R, 2 
0 6 4 B*gft L/T, aSA^9 2 5 R. 9 2 5 BCO 
W/S-f «S*^ -f > fe*> t ^T*©HiRB»|iR(c5a o T# 
#^i^nTt^<o cniC^UT, GO 1 >#OWffl 
fCOt^TI*. >A-/77 2 0 6 4GftJSiiLT, 1 
^-f >0««©KWi^6, *©BlRB»*lRl(cfil(tT» 

^a$nrc^<o cOcfce>fc v ^aa^^r hA;u7iiisi 

— «jg-C»«©-C*<7)aiRBIi!i*|pI(*H— -c*«Af, s 
a^-r h/^;u7 9 2 5 G-c(*ajiELrt^. ufc^o 

Tv *«-C(i. fsl-®ii(D;«a^>f hA;U^*ffiffl-T-5 

[0 0 9 6] #fc, *«iJT(*±E©J;3fC3ttflD5Sa7 
-< hA;^tUTftilA*;utt£fflL,T*iJ, jgJRIgKi 



(12) 
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-r«£5fc, hAJUz/R, B<D£-Hii$t<t, 7< hA;i/ 

t\ cocfc^fcs-ssa^^r h/<;uy*iE»-rntf, ten 

[0 0 9 7] — a\ *«(cfct^T(i, &>«a^< h/t;u 

y 9 2 5 r v g, B^o«Mikfi4o««i&»nf^*. a 

(D <fc ^ (c a *] hf^t® iCfc/c i; rs«: £> trr t \ 

[0 0 9 8] =)>bfrL-^A^T^)-5R G Bff-^- 

7^7-f>e»tLTt\5, El 3 0 (a) fc 

(t*Sll*|fil©*«!i**^<>»(4 4 8 0 U 

[0 0 9 9] L^£fC, j|t7^>ft#2 0 OiUTOtT 
»^fc<fcoT«i!iUTl*5o fa* 5. 130 (b) 
^^(0 2 ®*5*f >(C**&tf<fc 5 (C l/TO-5 6 

[ o i oo] &fc, A^m^-a*. B*srtoT vjssasa 

»T**NTSC;fr3M>i*dfCli, &<toSftTt**<fc 
tls 1 7lx-A<D3£*IM»*J5 2 5 2|s:-c^^o *ffJT 

[0101] *r» 11 3 1 (a) lZ7jk-f£oiz. 

* ->v K-er*fl*«k 1 ^-f £;$a^-f h/^uyo 1 £ 
R{bLT»*a». (5^f>^7»*i) o z.n\zn 

LT, fl»7-f-;i/K-C(i. 131 (b) fc*VtJ;r> 

-oizm^^Vo maw:, mam 5^ aa^-r 



[0 10 2]-^ P A L/S E C AM^aCOt^sf-ff 
[0 10 3] S3 2 (a) (C^ct^lC, ^gfc^ 

g^jffia^^r ka;u^cd3, 4^-f xce»ftSiUT» 
5 5-<>rc©*«*a*. juati, fsj^fcur, e*^3 

S3 2 (b) lZ7jkT£Z){Z. Bkffi 1 >g£^-f hA 
-f>§£^< hAUU:/<&4 7-OWCit^ 0 JU» 

2, 2, i ^>^ic«yaTs<fcp(c»*a*»f^ 

[0 10 4] CCOcfcrXC, *^JT(4, ^3jS^(D^C^ 
PAL/SECA MTi^CD fcf ^ff ■^**S'T-51*«'(C 

«ff^(4. NTSC*SC©i*d©J:5(ca-ttffci ^-f > 

R*»3^-f>*. h/t^^(C**UT, 2, 2, 15 

2, K 2T ! bet:C^Uv 1 * 2 V 2 t> T^J: 

[0 1 0 5] CCT, 8e*(C*5t\T, NTSC^SCCDlg 
^fCif<T^S»»©* t\ P A L/S E C A M^^CDtf 

m m o % 0 Bfs © 5 -< > * pa 5 1 a *a 3 -r -5 c t 

fCct y ±» <t L/T 5 / 6 (C^-^jE^ LT*ada«»^ 

■xrtt* a«4iya(cj:y**r*ttttM»^-f >3&f**-r 
[01 0 6] oa*u *«ott*fs^oftLa*aT»* 

[0 10 7] (^>VffiiE^;i) *«-cw, #«a^>f 



(13) 



¥iffl¥- 8-1 8 6 8 3 3 



JfeSn^o "f&totu ^W^jEIh1K2 0 7 1 "C(4s * 

(V-T) ^^yv'zL^y 2 0 6 

;WeffioT^*;kff>^ffiIE£fT?o &(e* RjWfcff^ 
£\ ±i*S ■ 7^-Q^>^ffljE05&2 0 8 2(C^OTv 
P^^SgS^)gP^*fC^UT7^P > x'fcSIE^ite 

[0 1 0 8] *mTl$, 0 2 9fC&ftSV-TE&*§WcU 

IE£S6UTOS 0 «IEf4, igiS^^ei 0 0%ST 

oEPinms^i 6pgis(c^LT^ToTtN^o 

UTOSo 

[0 1 0 9] iia^^T^^llffilJ^eeWJ 
<^<h-r^o WJ-CI4, 2 5 6 £3/ hy-**flH*T 

jm^s 3i«8B#©ffl#t)fi!i(o»#ii^«>iaiE^-^sk 

O T £ CD SB ft & M A T ± P # fit IE ~? S cfc 5 f C U T t * S . 
T^-P^jETtt. CO*»*nHKfi(6lfcJ:y|iiE*f7 
^Tl^o CtDcfcpfC, *«-CI4* ?>^Jktf>VffIE 

^*IIE*JWc:±:fc,fcy. ±f*<fcL>T, **©J:t^> 

[0110] cft[cinx.T\ *0JTf4. ^y^*^ 

U 2 0 6 3rt(C^a6A?3l!*««*fl!)«^»»(CJ6i;T, 

*ur. AaRMMi^owucai;-*:. 

£ ffl t * S J: r> fc L, T t ^ t> «t C \ D 

[0111] 

fcflWt*J5fflU £PgimcoOT?^Jl,;tf>v|iIE£ 
^co^tt^^^^^^vvffiiESKfcjcoT^^;^ 



V^fiiEU gP»W(CT^-p^>^MlEtBlS&(Cj:t>T 
7^P^#>^«IE#Mafi3ft*. J:t>r, £{*<bU 

m&lZ)£^TmmtS;jf>~?ffiiE£:nm-fZ>Z£tfTJ£ 

So 

[0 112] gcfc. *9BW-C14* aS5-f h/^U^fcJ* 
6 tl S (C * > vfifIE£ ft C -T * > ^SHE^IS* 

[BHOffiWttttW] 

[b i ] **wo-stjfi«-c*ss^aasKB©^H 

[0 2] 01 <0«fi©rtffi<D#ffla©Efi*5*-*"BT* 
y, (a) (**<0¥fflfWa:EB«*-rH, (b) (4*© 

[0 3] 7t^u>XzL-^ h<tg¥U>Xaz7 hOSP 

#*ftyajUT*rH-c*y, (a) (4^«ib6¥m« 

jSB* (b) f4-E-O)ffliB6Kfr®tSfi£0T^-&c 
[04] ^\yKfc -?VXA=L-y hfeJ:tXJft5l/>X 

^.-^ htayajbrs-rH-cfty. (a) i4-?-©«ebs 

¥M0. (b) (4-e^«B&B«M0-C*-5o 
[05] h^WPy^^*tB"C»y, (a) 

(4-ecDW0, (b) (4-£<die@0, (c) r4-eo«Bi 

0-C^)^o 

[0 6] KffiOJE«€:^-rillH8iE®HT»-5, 
[07] *SB5>^3.-yh©|||a*atr«iSBrBrl«fil 

[0 8] ^tPffioaioTsttftaitits-rKWBT* 

[0 9 ] ^ffl^ftai©fif*tta:gtti*S-rillMBT« 
[0 10] ^»ffift3fE©iEi*Ma:aitit*'rKMBT* 

So 

[011] »«©EB*5VT;fc»©KiWB-C»<& Q 
[012] *«©EB**-r&»flDlttWBT*So 
[0 13] SS(OEB^^-rrci6a)ii0^0-C^-5o 
[01 4] JKSMB^y h©«jfi*^-rffl#BrBffB-C*» 

So 

[0i 5] jassBia^y h^Wjg^-rfflftwsB-c* 

So 

[01 6] 7^/A°->r-X<tP7--<r-^(0ll^«ig^ 

^TawKMB-e*So 

[hi 7] /\>K;u*f+(t»#(oiiBi*s5-r»»»fBrB 

"C^So 

[01 8] 01 OSB©aiC>ttB*^-rittWHT*S, 
[01 9] 01 Of6B(Ctt^ia*nrt\-53t¥5RflD«W» 
tgfife0-C^>So 
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[B2 0] zf\)X&=L—y h©ttB-rn©«*^-r»w 

[0 2 2] ^JCD^UXAZL-^ h<Dtey^;btW>i£ 

[0 2 3] yiJXAizy hB3£«<7>»tt*3Ft-BlWH 

[0 2 4] yjXAi-y hO)»*H^«*S-r»MH 

[0 2 5] WJOS^MS^gOSW^^fflBSyP^ 
^0-C&3o 

[0 2 6] &fe<7)>£H^ h/^U^©»*ia**J»« 
[0 2 7] S-feO&H^-f h/^uy(c*5(t-5*aF*<![)W 
[0 2 8] itt^ (Zt3 i+Z>mi£<Dmte% : &^ B =y <i h/WU^ 

[0 2 9] «a©awp«ffi-«ia*!|#i4*^-r^7-c 

[03 0] (a) fccfcO* (b) (JRG Bft-%OjKa^-f 
[03 1 ] (a) ficfctf (b) BNT SC^SCOb:?* 

ff*G>«s^*r h/^;i/^c[)**a*B«i*ijai**-r8i 

[06] 



[03 2] (a) tekX* (b) IJPAL/SECAM^ 

[033] '&&o&mT-*<DEEffimmtz*&&m<Dm 
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2 0 6 0 





2064R, 2064B 7>f>A777 (Fl F 
O) 

2 0 6 4 G 7<>A777 (FILO) 

2 0 7 1 #>VffiaE[e]S& 

2 0 8 0 R, 2080 G, 2080B SgKjftJlSlH] 
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[01 0] 
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[13] [0 4] 
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[HI 3] [Hi 4] [115] [12 0] 
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[i2 9] 
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(S) 1 6 1*1 
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